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BIM for Bridges

Doug Dunrud, PE

Senior Bridge Engineer
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What is BIM?

• Building Information Modeling

If “Building” is understood as a verb rather than a noun, 

then BIM can refer to everything related to construction 

including Transportation Infrastructure.
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Caltrans Structures State of the Practice

• Workflows are being developed to utilize the 

3D models for visualizations, construction 

documentation (plans and quantities) and 

for structural analysis.

• The goal is to improve collaboration, 

efficiency and quality.
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I. VISUALIZATIONS

• Why use 3D Models for Visualization
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• Why use 3D Models for Visualization

I. VISUALIZATIONS
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75%
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40%
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Currently, the 
physical and 
analytical models 
are completely 
separate. The goal is 
to share information 
between the two 
models.
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II. STRUCTURAL ANALYSIS

1. 2D vs. 3D Analysis? 

(influence lines or influence surfaces)

2. In-house vs. Vendor Software?

2 Basic Questions:

• Using the BIM Workflow, designers should 
develop highly detailed 3D models, which can 
be analyzed using vendor software. 

• A model should passed to the Load Rating 
group and also to the Asset Management 
group.
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Bentley Analysis Software:

• LEAP Bridge Concrete

• LEAP Bridge Steel

• RM Bridge

• LARS Bridge
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1. Geometrics are imported from the 

Roadway Design Software.

2. Models are Parametric.

3. The physical model can be tied to the 

analytical model.

4. The model can be visualized in the 

context of the site.

5. The CPM can be combined with the 3D 

model to produce a 4D schedule.

Advantages of 3D Modeling:

III. CONSTRUCTION DOCUMENTS
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3D Microstation Example
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3D Microstation Example
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3D Microstation Example
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Revit Example



35

Revit Example
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Advantages of 3D Modeling:
The model can be visualized in the context of the site.
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Advantages of 3D Modeling:
The CPM can be combined with the 3D model to produce a 4D schedule.
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1. Our industry is slowly transitioning to “Using 

the Model as the Contract Document”. 

2. *Conflicts are identified virtually before 

they are encountered physically.

3. Rebar Schedules are accurate and easy 

to adjust.

Advantages of 3D Rebar Modeling:
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Advantages of 3D Rebar Modeling:
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Time Who

8:00 - 8:30 am

8:30 - 8:45 am Michael Keever, Doug Dunrud

8:45 - 9:00 am Everyone

9:00 - 9:20 am Robert Allen

9:20 - 9:50 am Dennis Fontenot

9:50 - 10:15 am Jon Berkoe/Jeff Campbell

10:15 - 10:30 am

10:30 - 10:50 am Alyssa Schorer/Daniella Castro

10:50 - 11:10 am Andre Tousignant

11:10 - 11:30 am Shobhit Baadkar

11:30 - 11:45 am Doug Dunrud

11:45 - 12:45 pm Adam Grove

12:45 - 1:45 pm Everyone

1:45 - 3:00 pm Everyone

3:00 - 3:15 pm

3:15 - 4:15 pm Everyone

4:15 - 4:30 pm Doug Dunrud

Registration

Purpose:    3D Bridge Models (BIM) for Construction

Topic

2016 Bridge Industry Forum Agenda

   "3D Models for Construction"

Where:    Caltrans, 1801 30th St. Sacramento, CA  95816  

                Room 102

Facilitator:    Douglas Dunrud, Senior Bridge Engineer, Structure Design

When:     Wednesday, September 14, 2016

Meeting called by:    Michael Keever, Chief, Division of Engineering Services

Note: Times are suggested.  The Pace of the Discussion will dictate actual time.

Introductions

Break

Tekla & BIM for Bridge Projects

3D Models in Construction

Revit for Structures

Round Table Topics

Lunch/ the use of BIM on the new 6th Street Viaduct in Los Angeles

Topic #2: Contractual implementation of 3D Engineered Models

Implementing BIM for Bridges: A Case Study

Rebar Detailing in the BIM World

4D Visual Planning for Construction Projects

Topic #1: Interoperability of supplemental electronic files

Break

Action Plans

Final Discussion

Introduction
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Action Plan
1: Interoperability of supplemental electronic files
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Action Plan
2: Contractual implementation of 3D Engineered Models
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Action Plan

2: Contractual implementation of 3D Engineered Models

Contractors Use of 3D Models:

1. Identify and Resolve Conflicts

2. Quantities

3. Construction Work Planning (Including 4D)

4. Construction Surveying


